Results
Consequently, the EEAct displayed on the NL-2000 output is a function of the PA intensity (Ka), PA volume (number of steps) and the individual's body mass. It is thus not possible to ascertain if an EEAct difference between two individuals is due to increased PA (volume and/or intensity) or because of body mass differences. One approach to circumvent this problem is to use statistical methods to adjust for body mass and PA volume to ascertain whether EEAct differences between two individuals are possibly intensity dependent. Therefore the objective of this study was to explore the patterns of pedometry-measured total weekly EEAct by statistically adjusting for body mass and PA volume to determine if PA intensity could be an important factor in explaining the high ambulatory levels in a rural African setting.
Methods
This analysis uses data for which the study protocol, subjects, field site, sample size and measurements have been described in detail elsewhere. 2 Briefly, 830 participants from the Dikgale Health and Demographic Surveillance System field site (DHDSS) [8] [9] [10] [11] were conveniently recruited and contacted twice over a 9-day period between January 2005 and December 2007. On the first occasion, subjects were recruited and completed the informed consent, relevant sections of a health questionnaire and provided anthropometric data. Standard anthropometric measurements and interviews were performed by trained, local fieldworkers and included measures of stature (nearest 1 cm) and body mass (nearest 1 kg). We categorised subjects using body mass index (BMI = body mass ÷ stature 2 , underweight: <18.5 kg.m -2 , normal weight: 18.5 -24.9 kg.m -2 , overweight: 25 -29.9 kg.m -2 , obese: ≥30 kg.m -2 ). 12 Finally, subjects were instructed on the required procedures for wearing the pedometer over 9 consecutive days. We used piezo-electric pedometers (NL-2000, New Lifestyles Inc., Kansas City, MO, USA) not affected by pedometer tilt or adiposity level 13 to objectively measure PA. Data for day 1 and day 9 were omitted because these were incomplete days. The pedometer was worn on the right waist, securely attached to a nylon belt and sealed with surgical tape. The pedometers could be removed for sleeping and bathing purposes by unclipping the nylon belt. Ambulation PA volume was defined as the average steps. 
Statistical analysis
Descriptive statistics comprised means and 95% confidence intervals (95% CI) or one standard deviation (SD). Independent t-tests were used to compare variables across gender. Variance components were estimated for inter-individual variance (body mass = kg, PA volume = total weekly steps and IFR = kcal.kg -1 .step -1 ) and residual (intra-individual) variance. The variance components were also expressed as a percentage of the total variance. Inter-individual variance represents true variation between subjects while intraindividual variance represents unexplained variation within subjects.
To identify additional variables that could affect the inter-individual variance we entered age and stature as covariates and sex, village and season as fixed factors. Multiple linear regression models, using backward selection, were used to examine the relative importance of PA volume, PA intensity and body mass to EEAct. In addition to PA and body mass variables, age and sex were included in all initial models. Significance for variable entry into and exit out of the model were set at p=0.05 and p=0.1, respectively. Univariate General Linear Models (GLM) were used to compare ambulation (steps.day 
Results
We excluded 14 outliers identified during exploratory data analysis. Because of very few obese males in the sample (Table I) suggesting no intensity effect (Fig. 1) . However, adjusting for age and body mass only resulted in a significant difference (224 kcal.
week -1 , p=0.0017), suggesting that volume plays a more significant role in EEAct differences between sexes.
Age and body mass-adjusted differences in steps across categories (sedentary -very active) were significant for all pairwise comparisons (1 783 steps.day -1 to 9 710 steps.day -1 , p<0.0001) (Fig.   2 ). Adjusted for age and body mass, the middle three categories (low-active to active) resulted in relatively similar EEAct, (p>0.1), but not so for two the extreme EEAct categories (sedentary v. very active, p<0.04). However, the fully adjusted model yielded no significant differences across activity categories, suggesting a significant volume effect (p>0.1) (Fig. 2 ).
Age and body mass-adjusted steps.day -1 for 6 -7 days of compliance with public health guidelines (≥10 000 steps.day -1 ) were significantly different to all other levels of compliance (p<0.003) but there were no significant differences between 0 days (noncompliance) and 1 -5 days of compliance (p>0.4) (Fig. 1) . Adjusted for age and body mass, EEAct differed significantly for days of compliance ≥6 compared with non-compliance (0 days) and lower levels of compliance (1 -5 days) (p<0.03). Significant differences persisted only for EEAct for 6 -7 days of compliance versus 1 -2 days of compliance (p<0.04), suggesting an intensity effect only for 6 -7 days of compliance (Fig. 3) .
The EEAct, adjusted for age and body mass of highly active normal weight and obese women was significantly higher than inactive normal weight and obese women (difference: 2 224 -2 403 kcal.wk -1 , p<0.0001). Adjusted for age, body mass and steps.
week -1 , obese and normal weight adult females did not differ in EEAct for the three PA categories, suggesting that there are no statistical differences in PA intensity (Fig. 4) 
Discussion
This is a novel study reporting for the first time volume and intensity effects from data obtained using pedometers. The analysis has highlighted an intensity effect for days of compliance and especially at very active ambulatory levels (≥12 500 steps. categories once age, body mass and accumulated steps had been adjusted for.
Differences in accumulated steps between males and females have been reported. 15, 16 Our results suggest that it is the difference in PA volume, and not PA intensity, that explains the difference in EEAct between males and females from this rural, African setting. Although average step totals increased significantly across activity categories, adjusted EEAct did not increase accordingly. We also did not find markedly increased adjusted EEAct between obese and normal weight females across activity categories, which is in agreement with findings of similar gross EE for walking and jogging at the same speed between normal weight and overweight/obese women, once adjusted for body mass and free fat mass. 17 Furthermore, non-compliance or compliance on 1 -5 days of the week with public health guidelines (≥10 000 steps.day -1 ) 18 did not seem to reveal differences in EEAct.
However, complying on 6 -7 days, required significant increases in volume and intensity. These results suggest that public health PA guidelines of at least 5 times per week, 30 minutes per session, 19 which equates to approximately 10 000 steps.day -1 , [20] [21] [22] were likely met through increases in accumulated steps throughout the day instead of increasing PA intensity. It was interesting that these findings would seem to provide non-intervention, free-living support for the feasibility of promoting moderate intensity PA such that the lack of a vigorous intensity requirement would not be a barrier to increasing PA. In other words, our results suggest that within this rural African population, walking behaviours are naturally modelled according to public health PA guidelines. However, highly active groups such as those achieving ≥12 500 steps on 6 or more days a week, required increases in intensity. This finding is in accord with the significantly higher accelerometer-measured moderate-tovigorous PA recorded for subjects achieving ≥11 762 steps.day 
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Several limitations must be acknowledged. Firstly, we could not compare our statistical adjustment against actual volume and intensity measures. Future analyses using uni-axial accelerometer data to ascertain at which intensity levels steps are being accumulated would provide more definitive answers as to the relative importance of PA volume and intensity, specifically within the context of a rural African setting. Secondly, the absolute EEAct values reported in this study should be carefully interpreted because treadmill calibration studies for the NL-2000 suggest an overestimation of approximately 25% for EEAct. 3 In conclusion, we have highlighted an intensity effect for 6 -7 days of compliance and at very active ambulatory levels. A volume effect appeared to dominate between sexes, across activity categories and weight-by-activity categories and would suggest that public health messages in this specific rural setting should focus on maintaining PA volume through daily living rather than advocating increases in PA intensity. It is important that post hoc statistical adjustments be made for body mass and PA volume when comparing EEAct data across groups.
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